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(54) DEVICE AND METHOD FOR SCRAMBLING AND DESCRAMBLING MPEG STREAM DATA 

(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a device and a 
method capable of protecting MPEG stream data from 
unauthorized use without increasing the processing loads of 
a CPU for decoding the cipher of the MPEG stream data. 
SOLUTION: At the time of judging that it is a ciphered 
stream in a step 30, a cipher decoding code stored in a 
RAM is read in the step 32. ciphered data are accessed in 
the steps 34-38 and the data are decoded by the cipher 
decoding code. In the step 38, the ciphered data of the total 
of 8 bytes that are the third byte of a packet start code, a 
stream ID, a PEStprogram elementary stream) packet length 
and 8 sequence header attached to packet data at the head 
of a GOPlgroup of pictures) are decoded. That is, since a 
data amount to be decoded is little, the processing loads of 
the CPU are reduced. 
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* NOTICES* 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]Packet data. 

A packet header attached in front of these packet data. 



It is a scramble device of MPEG stream data provided with the above, A predetermined part of said 
packet header and a predetermined part of the beginning of packet data were enciphered, and it had 
a scramble means changed into a scramble state which cannot perform normal system decoding as 
it was. 

[Claim 2]A packet start code said packet header indicates a start code of a packet to be, It has 
packet length data in which the length of stream ID information in which data which identifies a 
stream is shown, and a packet is shown, Packet data of a top packet among two or more packets 
which constitute each GOP, Have a sequence header at the head and said scramble means, A 
predetermined part of said packet start code, stream ID information, and packet strength data, A 
scramble device of the MPEG stream data according to claim 1 being that which is changed into a 
scramble state which enciphers said sequence header and cannot perform system decoding normal 
as it is. 

[Claim 3]Packet data. 

A packet header attached in front of these packet data. 

It is a scrambling method of MPEG stream data provided with the above, a predetermined part of 
said packet header and a predetermined part of the beginning of packet data are enciphered, and it 
changes into a scramble state which cannot perform normal system decoding as it is. 

[Claim 4]A packet start code said packet header indicates a start code of a packet to be, It has 
packet length data in which the length of stream ID information in which data which identifies a 
stream is shown, and a packet is shown, Packet data of a top packet among two or more packets 
which constitute each GOP, Have a sequence header at the head and A predetermined part of said 
packet start code, stream ID information, and packet strength data. A scrambling method of the 
MPEG stream data according to claim 3 changing into a scramble state which enciphers said 
sequence header and cannot perform system decoding normal as it is. 
[Claim 5]Packet data in which the first predetermined part was enciphered. 
A packet header as which it was given in front of these packet data, and a predetermined part was 
enciphered. 

It had a descrambling means to have been a descrambling device of MPEG stream data provided 
with the above, and to restore to data which can system decode said each enciphered each 
predetermined part by a predetermined decryption means. 

[Claim 6]While said packet header has packet length data in which the length of stream ID 

information in which a packet start code which shows a start code of a packet, and data which 

identifies a stream are shown, and a packet is shown, Inside of two or more packets which a 

predetermined part of these data is enciphered and constitute each GOP, A sequence header which 

packet data of a top packet have at the head is enciphered, and said descrambling means, A 

descrambling device of the MPEG stream data according to claim 5 characterized by being what 

restores said each enciphered predetermined part to data in which system decoding is possible by 

said predetermined decryption means, 

[Claim 7]Packet data in which the first predetermined part was enciphered 

A packet header as which it was given in front of these packet data, and a predetermined part was 

enciphered. 

It is the descrambling method of MPEG stream data provided with the above, and a predetermined 
decryption means restores to data which can system decode said enciphered each predetermined 
part. 

[Claim 8]While said packet header has packet length data in which the length of stream ID 
information in which a packet start code which shows a start code of a packet, and data which 
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identifies a stream are shown, and a packet is shown, A predetermined field of these data is 
enciphered, and a sequence header which packet data of a top packet have at the head among two 
or more packets which constitute each GOP is enciphered, and by said predetermined decryption 
means. A descrambling method of the MPEG stream data according to claim 7 restoring said 
enciphered each predetermined part to data in which system decoding is possible. 
[Claim 9]Packet data. 

A packet header attached in front of these packet data. 
It is the storage with which MPEG stream data provided with the above were memorized, a 
predetermined part of said packet header and a predetermined part of the beginning of packet data 
are enciphered, and it is in a scramble state which cannot perform normal system decoding as it is. 



[Translation done.] 
♦ NOTICES* 

JPO and IMP IT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the device and method for protecting the MPEG 

stream data coded based on the MPEG standard from an unauthorized use. 

[0002] 

[Description of the Prior Art]Recently, the. product and service using MPEG art are spreading and, in 
many cases, copyright has generated a digital videodisc (DVD), digital video broadcast (DVB), etc, in 
the image work used with these products and services. Then, the problem how to protect the 
above-mentioned image work from a duplicate and use without an owner's of a copyright consent 
has surfaced 
[0003] 

[Problem(s) to be Solved by the Invention]Although it is possible as the technique of solving the 
above-mentioned problem to encipher all the MPEG stream data, since the data of the MPEG 
stream data which make an animation contents is large scale, there is a problem that the processing 
load of CPU which performs encryption and decryption becomes large. Especially in the DVD player 
which reproduces a background video with a karaoke device etc. In order to be attached to one 
music and to carry out continuous reproduction of the background video [ many (for example, eight 
pieces) ], when the processing load of CPU for decryption becomes large, there is a problem that 
the processing speed which reads a background video data from DVD and is reproduced becomes 
slow. 

[0004]Then, this invention aims at realization of the device and method of protecting MPEG stream 
data from an unauthorized use, without increasing the burden of the device which reproduces MPEG 
stream data. 



[0005] 

[Means for Solving the Problem]This invention in order to attain the above-mentioned purpose in 
the invention according to claim 1. It is a scramble device of MPEG stream data which make 
plurality of a packet which has packet data and the packet header attached in front of these packet 
data 1 GOP units, A predetermined part of said packet header and a predetermined part of the 
beginning of packet data are enciphered, and technical means of having had a scramble means 
changed into a scramble state which cannot perform normal system decoding are adopted as it is. 
[0006]In the invention according to claim 2, in a scramble device of the MPEG stream data 
according to claim I, said packet header, It has packet length data in which the length of stream ID 
information in which a packet start code which shows a start code of a packet and data which 
identifies a stream are shown, and a packet is shown, Packet data of a top packet among two or 
more packets which constitute each GOP, Have a sequence header at the head and said scramble 
means, A predetermined part of said packet start code, stream ID information, and packet strength 
data and said sequence header are enciphered, and technical means that it is that which is changed 
into a scramble state which cannot perform normal system decoding are adopted as it is. 
[0007]It is a scrambling method of MPEG stream data which make plurality of a packet which has 
packet data and the packet header attached in front of these packet data in the invention according 
to claim 3 1 GOP units, A predetermined part of said packet header and a predetermined part of the 
beginning of packet data are enciphered, and technical means of changing into a scramble state 
which cannot perform normal system decoding are adopted as it is, 
[0008]In the invention according to claim 4, in a scrambling method of the MPEG stream data 
according to claim 3, said packet header, It has packet length data in which the length of stream ID 
information in which a packet start code which shows a start code of a packet, and data which 
identifies a stream are shown, and a packet is shown, Packet data of a top packet among two or 
more packets which constitute each GOP, Have a sequence header at the head and A 
predetermined part of said packet start code, stream ID information, and packet strength data, Said 
sequence header is enciphered and technical means of changing into a scramble state which cannot 
perform normal system decoding are adopted as it is. 

[0009]Packet data in which the first predetermined part was enciphered in the invention according 
to claim 5, Are plurality of a packet which has the packet header as which it was given in front of 
these packet data, and a predetermined part was enciphered a descrambling device of MPEG stream 
data made into 1 GOP units, and by a predetermined decryption means. Technical means of having 
had a descrambling means to restore said each enciphered each predetermined part to data in which 
system decoding is possible are adopted, 

[0010]ln the invention according to claim 6, in a descrambling device of the MPEG stream data 
according to claim 5, said packet header, While having packet length data in which the length of 
stream ID information in which a packet start code which shows a start code of a packet, and data 
which identifies a stream are shown, and a packet is shown, Inside of two or more packets which a 
predetermined part of these data is enciphered and constitute each GOP, A sequence header which 
packet data of a top packet have at the head is enciphered, and technical means that it is what is 
restored to data which can system decode said each enciphered predetermined part are used for 
said descrambling means by said predetermined decryption means. 
[001 l]Packet data in which the first predetermined part was enciphered in the invention according 
to claim 7, Are plurality of a packet which has the packet header as which it was given in front of 
these packet data, and a predetermined part was enciphered the descrambling method of MPEG 
stream data made into 1 GOP units, and by a predetermined decryption means. Technical means of 
restoring said enciphered each predetermined part to data in which system decoding is possible are 
adopted. 

[Q012]!n the invention according to claim 8, in a descrambling method of the MPEG stream data 
according to claim 7, said packet header, While having packet length data in which the length of 
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stream ID information in which a packet start code which shows a start code of a packet, and data 
which identifies a stream are shown, and a packet is shown, A predetermined field of these data is 
enciphered, and a sequence header which packet data of a top packet have at the head among two 
or more packets which constitute each GOP is enciphered, and by said predetermined decryption 
means. Technical means of restoring said enciphered each predetermined part to data in which 
system decoding is possible are adopted. 

[0013]lt is the storage with which MPEG stream data which make plurality of a packet which has 
packet data and the packet header attached in front of these packet data in the invention according 
to claim 9 1 GOP units were memorized, A predetermined part of said packet header and a 
predetermined part of the beginning of packet data are enciphered, and technical means of being in 
a scramble state which cannot perform normal system decoding are adopted as it is. 
[0014] 

[Function]According to claim 1 thru/or the invention according to claim 4, the above-mentioned 
scramble means enciphers the predetermined part of a packet header, and the predetermined part 
of the beginning of packet data, and changes them into the scramble state which cannot perform 
normal system decoding as it is. That is, in order to change into the scramble state which enciphers 
the predetermined part of a packet header, and the predetermined part of the beginning of packet 
data, and cannot perform system decoding normal as it is, If the side which reproduces MPEG 
stream data does not have a means to decode and descramble the predetermined part enciphered 
[ above-mentioned ], MPEG stream data are normally unreproducible. Thereby, MPEG stream data 
can be protected from unjust reproduction. The portions to encipher are only a predetermined part 
of a packet header, and a predetermined part of the beginning of packet data, and since they do not 
encipher all the MPEG stream data, they can reduce the processing load of CPU of both side 
reproduced side it supplies MPEG stream data. 

[0015]And the technical means further materialized for protecting such MPEG stream data, So that 
it may indicate to claim 2 and claim 4 the above-mentioned packet header, It has packet length data 
in which the length of the stream ID information in which the packet start code which shows the 
start code of a packet, and the data which identifies a stream are shown, and a packet is shown, 
The packet data of a top packet among two or more packets which constitute each GOP, When it 
has a sequence header at the head, the above-mentioned scramble means The predetermined part 
of the above-mentioned packet start code, stream ID information, and packet strength data, The 
above-mentioned sequence header is enciphered and it is in changing into the scramble state which 
cannot perform normal system decoding as it is. That is, protection from the unauthorized use of 
MPEG stream data can be thickened by changing 8 packet header and the important data in packet 
data into a scramble state. 

[0016]In claim 5 thru/or the invention according to claim 8, the above-mentioned descrambling 
means restores the first predetermined part as which the predetermined part and packet data in 
which the above-mentioned packet header was enciphered were enciphered by the predetermined 
decryption means to the data in which system decoding is possible. The MPEG stream data which 
have by this the predetermined part which changed into the scramble state by claim 1 thru/or the 
technical means according to claim 4 are renewable. The portions to encipher are only a 
predetermined part of a packet header, and a predetermined part of the beginning of packet data, 
and since sIJ the MPEG stream data are not enciphered, they can reduce the processing load of 
CPU for decryption. 

[0017]And the technical means further materialized for protecting such MPEG stream data are 
indicated to claim 6 and claim 8. That is, while the above-mentioned packet header has packet 
length data in which the length of the stream ID information in which the packet start code which 
shows the start code of a packet, and the data which identifies a stream are shown, and a packet is 
shown, The inside of two or more packets which the predetermined part of these data is enciphered 
and constitute each GOP, When the sequence header which the packet data of a top packet have at 



the head is enciphered, the above-mentioned predetermined decryption means restores the above- 
mentioned descrambling means to the data which can system decode the predetermined part each 
enciphered [ above-mentioned ]. 

[0018]The predetermined part of the packet header of MPEG stream data and the predetermined 
part of the beginning of packet data the protection from the unauthorized use of the storage with 
which MPEG stream data were memorized is remembered to be like the invention according to claim 
9 are enciphered. 

It can attain as it is by being in the scramble state which cannot perform normal system decoding. 
That is, since the above-mentioned predetermined part is enciphered, if a means to decode the 
enciphered predetermined part is not used, the MPEG stream data memorized by the storage are 
unreproducible. 
[0019] 

, [Embodiment of the InventionjHereafter, one embodiment of the device for the scramble of the 
MPEG stream data of this invention and descrambling and a method is described with reference to 
figures. First, one embodiment of the scramble device (a scramble device is called hereafter) of the 
MPEG stream data of this invention and a method (a scrambling method is called hereafter) is 
described with reference to figures. Drawing 1 is an explanatory view showing the main composition 
of the scramble device of this embodiment with a block. 

[0020]The scramble device 10 is equipped with the encode circuit 20 which inputs and PES-packet- 
izes the video signal of an analog inputted from the outside. The video encoder 21 which encodes 
the video signal of an analog inputted from the outside in this encode circuit 20, and is changed into 
a digital data line, It has PAKETTAIZA 22 which changes the video signal changed into the digital 
data line by this video encoder 21 into the MPEG stream data packet-ized according to the MPEG 2 
standard. 

[0021]This PAKETTAIZA 22 is equipped with CPU23 which processes enciphering predetermined 
data etc, while packet-izing the video signal outputted from the video encoder 21. 
ROM24 the program for the decryption code for encryption, an enciphered program, and packet- 
izing, etc. were remembered to be, and RAM25 which store temporarily the decryption code read 
from this ROM24, a program, etc. are connected to this CPU23. 

[0022]The MPEG stream data outputted from PAKETTAIZA 22 are inputted into the input interface 
30, and the MPEG stream data outputted from this interface 30 are transmitted and stored 
temporarily via the bus 32 at the buffer memory 18. CPU! 2 which performs the output of encryption 
instructions to CPU23, the data output instructions to the buffer memory 18, etc, in the bus 32, 
ROM14 the program etc. which are executed by this CPU12 were remembered to be, and RAM 16 
which store temporarily the program etc. which were read from this ROM14 are connected. 
[0023]The buffer memory 18 outputs the MPEG stream data memorized according to the data 
output instructions from CPU 12 to the MPEG recorder 40 via the output interface 34. And MPEG 
data storage media, such as DVDtDigital Video Disc) 61A MPEG stream data were remembered to 
be, are created by this MPEG recorder 40. 

[Q024]Next, it is explained about the main composition of MPEG stream data with reference to 
drawing 2 shown with a block. MPEG stream data are constituted per pack. 
The pack header is attached before the top pack. 

Although a pack header is not illustrated, it comprises 2-bit data "10" for discriminating from pack 
start code and MPEG! which shows the start of a pack, an SCR (System Clock Reference), stuffing 
length, stuffing bytes, etc. One pack comprises two or more PES(s) (Program Elementary Stream). 
One PES comprises packet data in which the video data of MPEG 2 is shown, and a packet header 
attached in front of these packet data. 

[0025]The packet start code a packet header indicates the start of a packet to be, Stream ID for 
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discriminating from other MPEG stream data, the PES packet length who shows the length of a 
packet The 2-bit data "10" for discriminating from MPEG1, PES control It comprises PES header 
length who shows the length of a PES header, PTS (Presentation Time Stamp), DTS (Decording 
TimeStamp) which control the timing of data output, etc. PES control comprises a priority which 
shows the importance as data, copyright, CRC flag additional information which shows transmission 
bit error detection, and other information, moreover - one GOP (Group Of Picture) is constituted 
by two or more packet data - every - in front of the packet data of the head of GOP, 4 bytes of 
sequence header for discriminating from other GOP(s) is attached. And ES (Elementary Stream) is 
constituted by two or more GOP(s). MPEG stream data have a management file which manages the 
data of a cipher decoding code, the maker of an image, a creation date, etc. 
[0026]Next, the contents of processing of scrambling method slack CPU23 performed in order to 
encipher some MPEG stream data of the above-mentioned composition are explained with reference 
t0 d rawing 3 and drawing 4 . Drawing 3 is a flow chart which shows the contents of processing of 
CPU23. Dra wing; 4 (A) is an explanatory view showing the data to encipher, and the decryption code 
used in order to encipher and the enciphered data in hexadecimal numbers, respectively- 
The figure (B) is an explanatory view showing the arithmetic contents for encryption, 

[0027]A packet start code is 3 bytes of "00 00 01 h" here, Stream ID is 1 byte of "EOh", and PES 
packet length is 2 bytes of "67 45 h", A sequence header presupposes that it is 4 bytes of "00 00 
01 B3", and explains to representation the case where a total of 8 bytes to the 4th byte of "B3" of 
"Olh" to the 3rd byte of sequence header of a packet start code are enciphered. The decryption 
code used for encryption shall be 8 bytes of "89 AB CD EF F1 El D1 CI", as shown in drawing 4 
(A). 

[0028]First, CPU23 searches the pack start code of the head of a pack header (Step 10), and it 
searches the start code of a packet continuously (Step 1 2), Then, it accesses to the data of the 
specified packet, and it enciphers using a decryption code and the data is changed into the scramble 
state which cannot perform normal system decoding as it is (Step 14). That is, 3rd byte "Olh" of a 
packet start code, "EOh" of stream ID, It accesses to "00 00 01 B3" of "45 67 h" and the sequence 
header of PES packet length, and these data is enciphered using an encryption code "89 AB CD EF 
F1 El D1 CI." 

[0029]This encryption is performed by calculating the exclusive OR (EXOR) of the data to encipher 
and a decryption code, as shown in drawing 4 (8). As shown in drawing 4 (A), the data enciphered by 
this operation is set to "88 4B 88 88 F1 El DO 72", and is replaced with and used for data before 
this enciphered data is enciphered. That is, replace with 3rd byte "Olh" of a packet start code, and 
"88", It replaces with jEOh" of stream ID, "4B" replaces with "45 67 h" of PES packet length, 
"8888" replaces with "00 00 01 B3" of a sequence header, and "F1 El DO 72" is used, respectively. 

[0030] And CPU23 judges whether it is a packet of the last in a pack (Step 16), when it is not the 
last packet it is accessed to (Step 1 6:No) and the following packet (Step 18), and it enciphers by 
performing the above-mentioned step 12 and Step 14. After completing encryption of the last 
packet (Step 16: Yes), CPU23, It progresses to Step 20 and judges whether the pack which 
enciphered is the last pack (Step 20), when it is not the last pack, it accesses to (Step 20:No) and 
the following pack (Step 22), and it enciphers to the packet in the pack (Step 12 - Step 18). 
[0031]As mentioned above, since according to the scramble device and method of this embodiment 
only some data of MPEG stream data is enciphered and all the MPEG stream data are not 
enciphered, the processing load of CPU23 for encryption is mitigable. And since important data 
called the 3rd byte, stream ID, and the PES packet length of a packet start code can be enciphered 
and it can change into a scramble state, MPEG stream data can be thickly protected from an 
unauthorized use. 

[0032]Next, one embodiment of the descrambling device (a descrambling device is called hereafter) 



of the MPEG stream data of this invention and a method (the descrambling method is called 
hereafter) is described with reference to figures. First the main composition of a descrambling 
device is explained with reference to drawing 5. Here, the DVD (Digital Video Disc) player provided 
with the descrambling device, especially the thing used for reproduction of abackground video with 
a karaoke device are explained to representation as a descrambling device. 
[0033]The DVD drive 61 to which the background video data (MPEG stream data) which shows a 
background video to DVD player 60 reads a background video data from DVD61 A memorized by the 
file format The DVD drive 62 to which a background video data similarly reads a background video 
data from DVD62A memorized by the file format is built in, The read head etc. which read the 
background video data which irradiated with the beam of light the motor for disk rotations which is 
not illustrated, the motor drive circuit, and the disc face, and was memorized by the disk are 
provided in both the DVD drives 61 and 62, respectively. 

[0034]The buffer memory 65 which stores temporarily the background video data read from DVD61 A 
and 62A, and the MPEG decoder circuit 66 which inputs the background video data outputted from 
the buffer memory 65, and is changed into the video signal of an analog are built in DVD player 60. 
DVD player 60 is equipped with the control circuit 63 which has CPU64 which performs processing 
for descrambling the scramble-ized data, etc. when reading a background video data from DVD61 A 
and OVD62A. 

ROM68 the program for the descrambling processing performed by CPU64, etc. were remembered to 
be by CPU64, RAM67 which stores temporarily the cipher decoding code etc. which were read from 
the management file memorized by the program read from this ROM68, DVD61A, and DVD62A is 
connected. 

The DVD drives 61 and 62, the control circuit 63, CPU64, RAM67, and ROM68 are equivalent to the 
descrambling device of this invention. 

[0035]Next, the contents of processing of descrambling method slack CPU64 performed in order to 
decode the data in which the MPEG stream data read from DVD61 A and DVD62A were enciphered 
are explained with reference to the flow chart of drawing 6 in which it is shown, The MPEG stream 
data scramble-ized by the above-mentioned scramble device 10 and the method shall be memorized 
by DVD61 A and DVD62A. 

[0036]First the MPEG stream data in which CPU64 was read from DVD61A and DVD62A, When it is 
MPEG stream data which whether they are MPEG stream data which have the enciphered data 
judges (Step 30), and have the enciphered data, a cipher decoding code is read from (Step 30 Yes) 
and RAM67 (Step 32). 

[0037]Then, CPU64 searches the pack start code of the pack header of the pack which constitutes 
MPEG stream data (Step 34), and it searches the start code of a packet continuously (Step 36). 
Then, it accesses to the enciphered data (Step 38), the data is decoded using a cipher decoding 
code, and it changes into the descrambling state which can carry out system decoding normally 
(Step 38). Th8t is, the 3rd byte of "88" as which the packet start code was enciphered, It accesses 
to "F1 El DO 72" of "8888" and the enciphered sequence header of "4B" of enciphered stream ID, 
and the enciphered PES packet length, These data is decoded using a cipher decoding code "89 AB 
CD EFF1E1 D1 CI." 

[0038]This decipherment is performed by calculating the exclusive OR (EXOR) of the enciphered 
data and a cipher decoding code, as shown in drawing 4 (B). it being set to "01 h EOh 45 67h00 00 
01B3h", and being restored to data before being enciphered, and the data enciphered by this 
operation, as shown in drawing 4 (A). CPU64 judges whether it is a packet of the last in a pack (Step 
40), when it is not the last packet it is accessed to (Step 40:No) and the following packet (Step 42), 
it performs the above-mentioned step 36 and Step 38, and decodes a code. After completing 
encryption of the last packet (Step 40: Yes), CPU64, Progress to Step 44 and it is judged whether 
the pack which decoded is the last pack (Step 44), When it is not the last pack, it accesses to (Step 
44:No) and the following pack (Step 46), and a code is decoded to the packet in the pack (Step 34 - 
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Step 42). 

[0039]A$ mentioned above, according to the descrambling device and method of this embodiment, 
the MPEG stream data scramble-ized by the above-mentioned scramble device 10 and the method 
can be descrambled, and it can reproduce. And since there is little data volume which decodes a 
code, the processing load of CPU64 for decryption is mitigable. Although the above-mentioned 
embodiment explained the case where enciphered the 3rd byte, stream ID, PES packet length, and 
sequence header of a packet start code, and the they-enciphered data was decoded, the data 
enciphered and decoded is not limited to them. 

[0040]By the way, the thing of specification which can perform multiangle reproduction which 
changes and displays the angle which looks at the image reproduced, and multi-story reproduction 
which reproduces two or more stories selectively is in DVD. The navigation pack of composition of 
that a block shows to drawing 7 is given to these DVDs for every image file. This navigation pack 
has managed the data for realizing the above-mentioned reproduction. 
It comprises a pack header, a system header, a padding header, etc. 

[0041]A system header comprises various data for realizing 4 bytes of system header start code, 2 
bytes of header length, and the above-mentioned reproduction. Then, for example, DVD of the 
specification which has a navigation pack can be protected from an unauthorized use by enciphering 
the 2nd byte of a system header start code, the 3rd byte, and a total of 4 bytes of header length 
using the above-mentioned scramble device and a method Since the data volume enciphered also in 
this case is only 4 bytes, it can reduce the processing load of CPU of both side deciphered side it 
enciphers. 

[0042]By the way, in each above-mentioned embodiment, the exclusive OR of encryption object 
data and a decryption code is calculated, Although the exclusive OR of the encryption method which 
replaces the calculated data with encryption object data, and uses it, and decryption object data and 
a cipher decoding code was calculated and how to restore by replacing with the data which had the 
calculated data enciphered was explained, It can replace with the above-mentioned exclusive OR, 
and methods, such as using logical sum (OR) and a logical product (AND), or changing for different 
data, can also be used. It enciphers that the enciphered data differs for every MPEG stream data, 
and decryption different, respectively can be performed. According to this, MPEG stream data can 
be protected from an unauthorized use still more thickly. 

[0043]Although each above-mentioned embodiment explained the system which uses an MPEG data 
storage medium to representation, this invention is applicable to a VOD (Vide On Demand) server, 
digital broadcasting, the Internet, etc. Although the DVD player was explained to representation as a 
descrambling device, it is also applicable also to another CD-ROM player and MPEG data 
reproduction apparatus. Although each above-mentioned embodiment explained the case where a 
cipher decoding code was read from an MPEG data storage medium, and was provided to 
representation, The composition which forms a means (cipher decoding code reading means) to read 
the cipher decoding code which made the IC card etc. memorize a cipher decoding code, and was 
' memorized by the IC card in an MPEG data reproduction apparatus can also be taken. If it is in the 
descrambling device with which the device which receives MPEG stream data via a communication 
line, and is reproduced was equipped, the composition which transmits a cipher decoding code to 
the above-mentioned device via the above-mentioned communication line can also be taken, ROM 
in a descrambling device, etc. can also memorize a cipher decoding code beforehand. 
[0044]By the way, Step 10 to the step 22 performed by CPU23, It functions as the scramble device 
and method of MPEG stream data of this invention, and Step 46 functions from Step 30 performed 
by CPU64 as the descrambling device and method of MPEG stream data of this invention 
[0045] 

[Effect of the Invention]According to this invention, the device and method of protecting MPEG 
stream data from an unauthorized use can be realized as mentioned above, without increasing the 



burden of a device which reproduces MPEG stream data. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dnwir^jJIt is an explanatory view showing the main composition of the scramble device of this 
invention embodiment with a block. 

[Drawing 2] It is an explanatory view showing the main composition of MPEG stream data with a 
block. 

[Drawing 3] lt is a flow chart which shows the contents of processing of CPU23. 

[Drawing 4] (A) is an explanatory view showing the data to encipher, and the decryption code used in 

order to encipher and the enciphered data in hexadecimal numbers, respectively, and (B) is an 

explanatory view showing the arithmetic contents for encryption. 

fc a H&5]It is an explanatory view showing the main composition of the DVD player provided with 

the descrambling device of this invention embodiment with a block, 

[Drawing 6]lt is an explanatory view showing the contents of processing of CPU64. 

[Drawing flit is an explanatory view showing the composition of a navigation pack with a block, 

[Description of Notations] 

10 Scramble device 

23,64 CPU 

40 MPEG recorder 

60 DVD player 

61A.62ADVD 
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1^0 (B) tt. Bg^b©fca>©si^S4^-rite 

[002 7] CCTtt, m-^9 h^dr-Fa-F 

ttroo oo o lhj ©3/Wh-c&fh xhy- 

AI Dtt TEOhJ ©l^'-f h-C*»3. PES^>h 
S«T45 6 7hJ ©2A^ i^-^>X^ 
^^»r0 0 0 0 0 1 B3J ©4^-f 

i/. hxa»-ha-F©3>'W hs© ro lhj 

iPhiy-VlsK^vWlrtA h@© TB3 J *-C©ft 

^btCfflt^Bg^n- Ftt. 04 (A) Ct^fJ^K:. 
T89 AB CD EF Fl El Dl Clj 
©8^W bt?Z. 

[0 02 8] tr. CPU2 3«. riv9^v¥<D9m. 
©/<9*X*-r:3-F£fc?{IL (X^9^10) . Igt 
Y<DX%- h^-F^^T^) (Xt"9^1 
2) „ &(,>T. }g^$tl/c^9 h©^-^^^^^ 
-e©^-^ £m-5|3-F£JB(,>TBt-^bU ^©* 
* TttiE^^t^X A ?a - F *S"C# X i» 7 > 

F3-F©3-»f-f FS© TO l h J . XhU-AID© 
rEOhJ . PES^-7-9 hS© T45 67hJ*i«fc 
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Vis— >r>^v*t<D To 0 0 0 0 1 B3j^7 
mi, ZtXhVf-Z^mtzi-Y F89 AB 
CD EF Fl El Dl Clj ^ffi^TBf 

<t?Zo 

(0 02 9) t©B§^btt. 14 (B) {CTntJ^tC. 
Bf^fc^-^^-^fccti^Hg-^a- K©gfffeHa« (EX 
OR) *?1^5Ci(Cj:0tf^. C©jfir«:J:DBf*t 
{bSflfcT 1 -*^ 04 (A) {CjjVf«fc5(C. T8 8 
4B 88 88 Fl El DO 72j£&9. 

*TJfH>f>n£. rtfy hX£-hn-F©3 

>W hg© TO 1 hj ICRZ.X r 8 8 J Xhy-A 
I D© TEOhJ (Cft&T UBj PES^? h 
S©T4 5 6 7 h J lCftS.T: T 8 8 8 8j*5.^- 

er>x^i»^© ro o oo oi B3j setter 

fFl El DO 72J WZtl-etim^hixZ. 
[0 03 0] -eUT. CPU2 3tt. *v *W©g&© 

h-c*a*»**eet, (xf-^ie) . mkvi 

h (X?-?:/l 6 : No) . 
■? h^7*-feXL (Zf-Vfl 8) . ±g2^f-7yi 2 20 
fc«fctf*^»:/l4fc$Sffl/afriffl:*fT5. CPU2 
3tt» gfftCD/t*-? KW»#fk*»7"r*4 
16:Yes), Zf-y72 O^jt*. BgJHb&ffofc 

9 ****&©a ? ? *»5*>j&^ U (X f - 9 7 2 
0) . g&©>t?f -Cfcl,>i&£» (Xf-?:/2 0 : N 
o) , &<D'*'j f^TZ^XL, (Xt-v722) . -£© 

2~Xf 8) „ 

[0 0 3 1] feU:©J:5{c. *nm^©^^7>^u 
^g*5«t^^{C«tn«. MPEGXhy-AT 1 -*© 30 
*©#*B&*HtU MPEG^F'J-if" 

$©«r%^{boa(,>/c«{>. Bt-iHb©fc«>©c p u 2 

3©MSft^f*S«-r^Ci*l-CtS. 
M*-h=i-F©3><-f ha. Xh'J-AIDfcitf 
PE S-rC*» hgMOfig&^-^Wffbl/TX* 
5>?A4ftB(C-r*t: MPEGX h y 

[0 03 2] JKIC, $&9!©MPEGXhy-A^--ar 

^-S) fcJ:^S (JWT. 7 t ^i'5>y;l'^iec-r 40 
5) ©-^6S^^{cot,»r0^#MOrgiKT-5. £ 
f. 7 s X^7>y^g©iS^gg(coi,>-cH5*#M 

bT. f'X^ 7 >^;l/gg?:(i^/cDVD (Digital Vid 

[0 03 3] dvdt'u— ^o^a. ft»n^*^-r 

ITgMSsf 1 -* (MPEGXhy-A? 1 -*) 1$Vy4 
il*^riati3n/cD VD 6 1 Afr6??fiSMi!r-££ 
^ttTDVD K7-f^6 1 PD<HS^7 J -**i 50 
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•y r A JW^rietSSti/tD V D 6 2 A*>P>WfHfc&r 
-* SrilHJf DVD F7-f^6 2£tfftjR3*vCI,>&. 
WDVDF5<f:/6 1. 6 2tc«. S^USci,^ X* 

la^©*-*. ^-mwm, T4*>>w<cm& 

[0034] */c, DVD^U-i=-6 0(Ctt. DVD 6 
1A. 6 2A*^^W$n/c^«l!il^7 ; -f*-^fg 

tC»T£MP EGr3-^@?g6 6 tflViBStiTl* 
S. DVD^U— V6 0K», DVD6 1 A, 
D V D 6 2 A*> 6$f Hl!^- £ £iSWf I^KX * =, > 
T^MbS We?*- * fc^X * 7 > 7)lTZ>tcib<D!!imtj: 
£*Vi 5 C P U 6 4 £#T 6 3 6*iT 

*J«J. CPU6 4Wt, CPU6 4{Ccfci)llff3nS7 ; 

x * 7 >:/jWffi9®;toM>?ci if^Atjiififitm^titc 
ROM6 8i. C©ROM6 8*>6S£ffl£ftfc:7W5 
A. DVD6 1A. DVD6 2A«CiettSnr(,>Sea 

T&RAM6 7 <t#jg|^£hTV5„ DVDF7 
^^61. 62. CPU64. RAM6 

743«tD t ROM6 8*J. $ii©7 ! ^i'7>^^(C 

[0 0 3 5] DVD6 1 Afe<fctfDVD6 2A*> 
3 titcU P E GX h U - A r - ^©B#-^b 2 tifc 

fc.5CPU6 4©MartStcotir > ^-n^-ri6© 
7a-?f-h^#Mtriftwrs. fc*>\ DVD6 1 

A*J<fciy ; DVD6 2A{Ctt > ilBX^^^^JIgl 0 
fc <t J>*2; &{£ J:*)Xi'7>^l'{b3nfcMPEGXhy 

-A^-af*5gBti$nTc>sfc©<!:-rs. 

[0036] CPU64«. DVD 6 lA*J<fc!^ 
D V D 6 2 A *> hUlii 3 ftfcM P E G X h y - A 7- * 
ifi. Bf^bSn/c^-^iWrSMPEGXhy-AT 1 
-*-C&£*>£ffi£L, (Xf-^7-3 0) . ^{bSn/c 
f 5 -* £*tf SMPEGX h 'J-A^-f 

Uf?^30 : Ye s) . RAM6 7^6Bg^^n 
-K%R&& (Xf-^7-3 2) „ 

[0 0 3 7] CPU6 4B. MPEGX h y — 

-h3-F**imb (Xf-^7'3 4) . 
©X*-hn-F£&9f|-f£ fib.* 
T. Bf^{b3n/c7 r -^'N75'-bXl/ (Xf?73 
8) . *CDf-a»*IM«W3-F*^TJ!WU IE 
ffC^fAfn- h"C*S^x^7>^;PttSS(cf5 
(Xf f ^3 8) „ hX$-h3-F© 
Bf^b$n/c3^V h@© T8 8 J , BI#{b3n/cX h 

y-A i d© r 4 b j , Bg^bsti/cPES^-^ hfi 
© r 8 8 8 8 j fcJ:^af^{bsn/o— >->x^ ? ^© 
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TF1 El DO 72j^T£-feXU CtlhOr 
~~$$:V§^mm=i- F T8 9 AB CD EF Fl 
El D 1 C 1 j *fflC»TJBRT*. 

1003 8] COmmt. 04 (B) CCTKfJ^tC. B§ 

#fbSftfc7*-**5j:ctfis#»Ka- vcfflimmm 

(EXOR) Zim?Z>C tic C©iI»{C«fc 
OBf^b^n/c^-^tt. 04 (A) fcmf J^K. 

TOlh EOh 45 67h00 00 01 B 
3hjiftl B^{b3ftSp©r-*(t£5c3ftS-e 
t/t, CPU64tt. '^^©ftfg©-*^? hTN&S 10 

(^r-^^4 0) , mkOrtT? WU^m 
pli Uf7^40 :No), JWrtVv V^TifizZ 
b *j 74 2) . ±BX?"» 73 6 to^Cf* 
3 8 5rHtf ^©JRK*tf 5 . C P U 6 4 «. 

h<DS§mt%fe7TZt (Zfv?40 : Ye 
s) . Xf^44^I*. »K*fTofc/<»*JWft« 
©/< ? ?*>Bft»efOeb (Xf5^44) . £&©/< ? 

(*7^:/44 : No) . ^7^^ 
7i"fexi (*f-? 746) . e^W^rt©;^? h 
K*tl/TBf#<D»?R*tf^ (*7 v ?73 4~*f-?74 20 
2) . 

[0 03 9] J£U:©J:5lC. *^J^^©^^7>^ 

;mgfc <fc Lttj&tc <fc fttf . ±iB* * 7 > 7*£B 1 0 
fciu^SJCcfc o * ? 7>7>wb$ftfcMP egx f 

- At 1 - $ >> =7 i>7}Vbxn&lr * C 

S. 0*«>. Hi^£8?KTS7 ; -*fi*^!H»fc«> t Bf 

^8?SS©fc«>©C P U 6 4 ©*!iS©?t£g«TS Ci*5 

-F©3't-fhB. *Fy-AID % PES^^hS 
fcitf^-- 5r>x<N?#£Bi4HbU *ft6Bf#{b§n 30 
fcT , -£*8?srr3J»££i8iSbfc^ Bjt-SHbfciC/B? 

^-rsf 1 -*^ -en^(cpi^$n5fe©-c«&i,». 

[0 04 0] iC^-C. DVD©*{C». If£$ft&!fc 

88©* f - y -£Sfttt(cff£-rsv;i,*;* f - y - 

S££?t5c £#?££{«£©*>©#&£„ Cti6©D 
VD(C», §W7 7 4>VCbK.> 07tc7a?*T?7n 

^fctai/TVSfc©"?**). A,^,.^ */Xf"A 40 

viszw*? 1 ! >7-n? fifcsns. 

[0 04 1]^fA^»^[i > 4;<>f F©S/*T\k^ 
?#**-F:a-F\ 2/<</F©^»#*. ±ia?l££ 

3rc-f FSfcitf^^fi©^^ h£±fe**7> 
^;u$|g*jJ:^^^i>TBf^brsc<b{cJ:0> * 
lf*'-J' a f i> £WT£{±®©D V D ttjEmmfr 

h&m-rzctwzz. c ©*§£*>> Bt^fb-r-sr- 

*S«. fc"T*>4A>f F-c**fc«>. Bg#fbf SlltffcJ: so 
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we#JBSW-5fl(l5R#©C P U©Mlfir£&&-Cff 
•5. 

[ o o 4 2 ] t c ±8B&3QBB«rett. Bf ^b*t 

*f*->il&#3-F4©Sfll!flMiBl*SI»l/. *©« 
^bStt/cT^KfUSCtJc^^lT 

motcifi. ±ii§mwiwmicftz.xwiwm (or) . m 
mm (and) *m>fco. gasf-^iAntii 

f=-£#MPEG;<. F y-AT^crtKg&SJrSK: 
•scifc-ets. cncctntf. mpeg^m;-^ 

[ 0 0 4 3 ] * fc. ±ESHH*«rB. M P E Gt 1 - 

^StlJi**fflc»s^^f-A*f^«:SiWU/c*i. vo 

D (Vide On Denand) Als* 
-ZvhttZlCbX&WZmtZCtifi-CZZ. $6 

tc. fztvy-fii'mmtbxDvvfi'—Y&pmK. 

mibtci!)K CD-R0M7'U-+-?-©flfe©MPEG7 ; 
^Jfejf^-Ctt. Bf-^jg^n - F*5MP E Gt 1 - *!Btt$g 

Bg#)i?R3 - f £ i c *- par a K.mm a, -e© i c 

FfcBtt3tifcPf*HBR=>- K*iBR4#a (Bf-^ 
««3-FIBR*R) *MPEGf-*||ftlBIKRtf 
*«WE*»*Cife"C*S. Se»{C. MPEGXhU- 

Cife-CtS. PWjWRa-F*f*^j'5>^ 
»B>i©ROM&£fc-*«>BliS*iT**< C ife-Ct 

[0044] tC6T?. CPU2 3K:J:»)ll?f34lSX 
0*^X7 i ^7 , 2 2*s. *^K©MPEGXh 

y - at 1 - f ©x * ^ ixffi&t bxmz 

U CPU6 4{Cj:»)lltfStl5^7 % f 7"3 OfrbZf 
9^46*1, *«^©MPEGX hy-Af"-^©^ 

[0 04 5] 

[16^©^*] &±<D£>?lC*mtCj:t\tt, MPEG 
X h y - A f*- 5? S£g©fiig£ti A3 €S C 

t«c<. MPEGXFy-Ax-2£*iE&ffl*>e>&g 

(0 1 ] *IWIW»»DX{»5>^M»«©±H«IR 
[02] MPEG*hy-Ar-£©£g|?lJ$£:7"n? 



(8) 



1 0-336624 
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[03] CPU2 3<Dtim.Pi®*mt-7n-?-f~\--V 

[04] (a) I*, tsmt-rzf-zt. ntmtr^tt 
*ti**u 6jii:r^-rijiKHr*)D. (b) k % bi-^ 

[05] ^^^^©^X^^^^SIg^li^/c 

dv D7\s—*<D£.miMi&z7v v ^-Qmwm^tb 

5. > 
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* [06] CPU6 4©&ffiftg£^Tt&930r*S. 
[07] -f Vf-is a >A 7 P ? i'T^-r 

[8F#©SfcHi] 

10 X^7>^J|g 

23. 64 CPU 

4 0 MPEGfagM 

60 

6 1 A. 62A DVD 



[01] 



try* 



22~ 




CPU £ 



RAM S 



16 



M 2 



Jlii 



4. 



MPEG 



AV77 



6 i A 





(9) 



^$¥10-336624 



[03] 



C START ) 



10 



12 



14 



1 




18 



22 



^ END ^ 



1Mb] 

60 



67- 



RAM £ 



68 



61A 




61 



62A 



62 



K?Y:72 



MPEG 



v 



Ay 77 

=5 



— 1 — => 



^£63 
^64 



66 

^2.69 



^7 



5 



[04] 



(A) 







D-K4>3JWhg 


ID 


PES 




A 




Olh 


.EOh 


45 07h 


00 00 Ol B3h 


B 




89 h 


ABh 


CD EFh 


Fl El Dl Clh 


C 




88h 


4Bh 


88 88h 


Fl El DO 72h 



(B) 







2MJ-A 
ID 


PES 




A 


□ .1 


E 0 


4 5 6 7 


0 0 0 0.0 1 B 3 


0000 0001 


1110 0000 


0100 0101 0110 0111 


0000 0000 0000 0000 0000 0001 1011 0011 


B 


8 9 


A B 


C D E F 


F 1 E 1 D 1 C 1 


1000 1001 


1010 1011 


noo uoi mo mi 


1111 0001 1110 0001 1101 0001 1100 0001 


C 


looa looo 


0100 1011 


1000 1000 1000 1000 


mi ooo! mo oooi noi oooo oni ooio 


8 8 


4 B 


8 8 8 8 


F . 1 E I DO 7 2 



(10) 



0-336624 
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[07] 
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Jftv9 







